Many kinds of encephalitides have been known to show localised or predominant lesions in the brainstem-namely, encephalitis lethargica, the cerebral form of the Heine-Medin disease, rabies, and equine encephalitis which has been classified by Spatz (1930) as a type of polioencephalitis with predominant involvement in the brainstem. Japanese B encephalitis (Haymaker and Sabin, 1947) or Pette-Doring type of subacute sclerosing panencephalitis (Pette and Doring, 1939) have also been known to produce intense lesions in the diencephalon or brainstem.
Many kinds of encephalitides have been known to show localised or predominant lesions in the brainstem-namely, encephalitis lethargica, the cerebral form of the Heine-Medin disease, rabies, and equine encephalitis which has been classified by Spatz (1930) as a type of polioencephalitis with predominant involvement in the brainstem. Japanese B encephalitis (Haymaker and Sabin, 1947) or Pette-Doring type of subacute sclerosing panencephalitis (Pette and Doring, 1939) have also been known to produce intense lesions in the diencephalon or brainstem.
In contrast to the above encephalitides, aetiologically obscure encephalitis has been called "brainstem encephalitis." Although a number of benign or fatal cases of this disease have been described, the clinical and neuropathological features have been too complicated to identify their aetiology (Moller, 1956; Bickerstaff, 1957; Moller and Nenzelius, 1961; lizuka, 1964; Tatetsu et al., 1964 Tatetsu et al., , 1968 Mukoyama et al., 1965 Mukoyama et al., , 1967 Gluszcz, 1966; Verhaart, 1966; Marsal, 1967; Minauf and Tateishi, 1969; Schain and Wilson, 1971; Shirabe et al., 1971 Shirabe et al., , 1972 Waxman et al., 1974; Yalaz and Tinaztepe, 1974 (Fig. 1) . Only a few glial nodules were present in the parolfactory area, locus caeruleus, and inferior olive (Fig. 2) . In addition, many small softenings were observed in the tegmentum, crus cerebri, and inferior colliculus of the midbrain, ventral portions of the pons, and inferior olive on one side, where a number of gemistocytic astrocytes and phagocytes appeared, and patchy demyelination and fibrous gliosis were observed (Fig. 3) . Such changes were also present in the lateral geniculate body. Although slight or moderate loss of the nerve cells was observed in the pontine nucleus and inferior olive mentioned above (Fig. 4) Microscopically, inflammatory changes were noted mainly in the brainstem. In the perivascular space, there were various kinds of inflammatory cells. In addition to lymphocytes and plasma cells there were large round cells, phagocytes, such as histiocytes, and fat-or iron-granule cells. A diffuse proliferation of glial cells, especially microglia, was also present. These findings were most prominent in the pons and medulla, and to a lesser degree in the thalamus, hypothalamus, and midbrain (Fig. 6) . Such findings were also observed in the basal nucleus and internal capsule to a slighter degree. On the other hand, patchy or diffuse demyelination and fibrous gliosis were demonstrated in the crus cerebri of the midbrain, middle cerebellar peduncle, ventral portion of the pons, and pyramid of the medulla (Fig. 7) . There was also a small infarct in the medial longitudinal fasciculus on one side, where many gemistocytic astrocytes and phagocytes appeared. In spite of the above changes, the nerve cells in the brainstem were relatively well preserved. Glial nodules and neuronophagia were absent. In the cerebellum, although no loss of Purkinje cells was apparent, a slight or moderate loss of nerve cells, and a glial proliferation were observed in the dentate nucleus (Fig. 8) (Fig. 9) . In the meninges of the base and brainstem, inflammatory cells similar to those in the perivascular space were observed to some extent. There were no inclusion bodies in the lesions.
Electronmicroscopically, no viral particles could be observed in the lesions of the hypothalamus. nucleus (Fig. 10 ). In the dentate nucleus of the cerebellum, glial cells showed a moderate increase (Fig. 11) . Slight diffuse demyelination and loss of nerve cells were demonstrated in the lateral nucleus of the thalamus, tuber cinereum of the hypothalamus, and red nucleus and tegmentum of the midbrain (Fig. 12) , where the inflammatory changes were greatest. Relatively few glial nodules, light in appearance, were observed in the hypothalamus and dentate nucleus. Nerve cells in the other areas of the brainstem were relatively well preserved, and necrosis or neuronophagia were absent. In the cerebellum there was no loss of Purkinje cells or granular cells, although a slight loss in the dentate nucleus was observed. Moreover, a slight degree of demyelination and fibrous gliosis were demonstrated in the superior cere-JV~~~~~~~~~~~' Fig. 11 Marked glial increase in the dentate nucleus. bellar peduncle. In the cerebral cortex, a slight loss of nerve cells was observed in the frontal and parietal lobe, although the structure of the nerve cell layer was relatively preserved without senile changes such as senile plaque or Alzheimer's fibril. In the cerebral white matter, however, diffuse demyelination of the centrum semiovale and temporal lobe was present with slight glial increase (Fig. 12) . Leptomeninges of the brainstem showed slight cellular infiltration. There were no arteriosclerotic changes of the small arteries or arterioles in the meninges and parenchyma, and no inclusion bodies in the nerve cells and glial cells of the lesions. Electronmicroscopically, no viral particles could be found in the lesions of the midbrain.
Discussion
The cases presented in this paper have several points in common.
1. (Russell, 1961; Henson et al., 1967; Henson and Urich, 1970 (Croft et al., 1967) .
It is most probable that the inflammatory lesions in our cases were produced by chronic infection of some yet undescribed virus which had a predilection for the brainstem region in the central nervous system. The biological properties, however, could not be clarified, since viral particles could not be observed under electron microscopy. Moreover, virological studies were not done because of our initial suspicion of a noninflammatory disease. From the epidemiological point of view, it is of interest that this kind of chronic encephalitis with these peculiar features has been observed only in the Hokkaido region, the northern part of Japan, where there has been no epidemic of Japanese B encephalitis. Some endemic factors might have to be taken into account in association with their occurrence, but the details remain unclear.
Various neurological symptoms or signs have been described in brainstem encephalitis. Ataxia has been observed in a relatively large number of cases (Bickerstaff, 1957; Moller and Nenzelius, 1961; Tatetsu et al., 1964; Mukoyama et al., 1965; Verhaart, 1966; Marsal, 1967; Minauf and Tateishi, 1969; Schain and Wilson, 1971; Waxman et al., 1974) though few showed ataxia as the predominant symptom, or were suspected of having cerebellar disease. Mental symptoms, except for disturbance of consciousness, were noted in only a few cases, and were not so prominent as in our cases (lizuka, 1964; Tatetsu et al., 1964 Tatetsu et al., , 1968 Shirabe et al., 1972) . On the other hand, it is interesting that the mental symptoms and the clinical course of our patients were similar to those of chronic panencephalitis of unknown aetiology (Peters and Struck, 1959; Boudoresques et al., 1969; Ishino et al., 1971) ; at onset, they were in the fourth or fifth decade of life, and had been suspected of mental diseases such as general paresis, presenile dementia, and schizophrenia, for they manifested dementia, euphoria, or dysarthria as the main symptoms.
Pathologically, severe inflammatory changes had been observed with numerous glial nodules in the grey matter of the cerebrum and brainstem. In our cases, however, only a few glial nodules were observed in the lesions of the brainstem. In addition, inflammatory changes in our cases did not extend to the cerebral cortex, although severe damage of the cerebrum was suspected from their mental changes and the abnormal findings of pneumoencephalography and EEG. Kersting (1952) suggested that encephalitis of adult onset had a tendency to show more intense changes in the brainstem and subcortical grey matter. According to his suggestion, our cases might be a type with more localised lesions in the brainstem. But our cases can hardly be considered the same as the type of panencephalitis mentioned above, or to be caused by the same aetiology as that of panencephalitis, from the pathological point of view.
It is certain that the mental abnormalities in our three cases are closely correlated with involvement of the brainstem and diencephalon, where several lesions were present, at the same time, without apparent changes in the cortex. Although the aetiology is still obscure, we are sure that it will be clarified in the near future by the development of virological and immunological studies.
